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Texture Synthesis, /Inpainting
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@ Morphing-Texture Synthesis*
Inpainting

® BEREHE.
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@f§ &k (Image Synthesis)

v BR(REBFEGEENSHLOEREERT HE.
- ABERTEIDBRIFFELLVEBZRERERS.
Alpha—Blending.
Dissolve.
Image Morphing. A

Inpainting. D—‘l
g j)
—

Pixel Transfer.
Image Analogy.

etc. Y /‘l\-—
% [E] LARE - ol S
Poisson Image Editing. D)

HhEER

A2 ©CGARTS:
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B
v BOFEY: 1" (x) = (x)+1,(x)/2
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BRZE{EO SR : T-1*AIL2(Dissolve)
v B BARE (Alpha) % BE S A9 1 25 1L (8 4 48 R590.0~1.0):

-‘--‘-

A (x) = t4(x) + (1 - ) Ay(x), 0<t<I.

3 ©CGARTSHR
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E—"7+>/7(Morphing)

Hoiem, -

v MRCE ER T
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E—"71>-/7 (Morphing)2

vV BHILERIEDT4VILIDERTIXMED TS -1
RIZIEAESA !

EifiiAlpha—
Blending

FELLY
0409

©0. Holem, Univ. llincis.
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E—"71-/7(Morphing)2

1. SR DVERL : 8 R VB R+ 3T (7.
2. BFTZER(Local Warping): fiBE&H .
3. ZORXT 4% JLT(Cross—Dissolve).
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FHR 2R

v I=a7I)L . Ay aEB(VoronoiX]/Delaunay
= AHE)E: Delaunay = F 25 El 1 VoronoiE M W xt.
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BPFZERz (Local Warping) 1

Vv ER-HEEERVS T E R RTS/UHME. E
IDEERE . — 8 1L B E4E . RBF (Radial Basis Function)Z

X =ul, +v, +wl,
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BrRiZEfz (Local Warping)2

Vv - HREEERWND T I VTR, ATSA UMM E
I EERE, — %L E 0 EE4E . RBF (Radial Basis Function)%

Vv ER-EEEEAWNS T IOUER AT/ UMM E
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BrfiZEfz (Local Warping)3

IDEERE — %ML E D EEFE . RBF (Radial Basis Function)Z
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EREEE>TREGM). 1
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BPRZERz (Local Warping)4

Vv ER-HEEERVS T E R RTS/UHME.E
IDEERE . — 8 1L B EE4E . RBF (Radial Basis Function)Z

X

v RBFGRILDEEHY) (EHFbHEA
VoM TS T—4#E. RTS5(
U EDERRELENTEF
PAyL LR, BEOERY
DFIEAEELL.
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70ORT-1*LIL2(Cross-Dissolve) ]
v BEHERIC *‘J‘é‘é%ﬁ/‘f‘*%o)v-«r‘/)bjin+%ﬁ'é'é$

Ve
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#70RTF1*/IL2(Cross-Dissolve)2
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E—"741>/7 (Morphing) 3D
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2R 7 (FRihit) R RK 1 2R 77 (Rt Hhi) BSR4 R 2
Vv TRAVERITEBMEEEE, /07F— 72T L, Vv YRAVERITEBMEEEE. /0vF— 22T L,
¥ B&j(Interactive)F THERL. #F B &j(Interactive)ZF THERL.
- 1BE . 8eMEEmE  KiED Z{E{L%, Snake (Active Contour), - BT F%—(Chromakey): 4¥E®Eb\b7172$&'§'6$
Graph Cuts, Mean Shift, Water Shed (Region Growing)%. - FLE.BMEHFDE=EH.

- R EEAX. TR

- ¥EHHRMEOI—HY—ALE59L 3 TIYRIEER.
- EAM7ILT)ZXLIZE BB OEME A, HHED/N
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227 (it BB %3 Inpainting-Hole Filling
v YR7ERIFEBEEM#E, 70vF— =7 )L, v YRVAHBOEBREEBEMT OF.
F BE)(Interactive)F THE K. - AYDOEREZEET-HRE.

- Texture& Fl: Pixel/Texture Transfer, Inage Completion.
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hRIC & Blnpainting
V' &k Blnpaintingld. (FEAEDH ;
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WVBIRIZHE AN, KELEIRITIE ' i ‘
FERLGER €© <«
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TextureS bk

v BEZOoN-EREREEOLSE:
- BREHRLLZTEHIEHL.
- TextureME|EMNY(EA—)E R

i

stochastic
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Pixel TransferiC&Slnpainting

v EEMSEITULSER  TextureF > TL5.

- BFWindow TEEEL S8 —2 185 : Windowt 1 IR 7.

- BRKEGRIIHEITERL T (EEOHRERMEES.
- REZ

BOHDHIEENE
BB

H =
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v
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Pixel TransferlCddlnpainting2

vertical boundary

B1 ‘ | B2
Minimal error | d

constrained by overlap  boundary cut

. overlapping blocks

81 |az

Random placement  Neighboring blocks
of blocks.

-1 R

overlap error min. error boundary
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Pixel TransferIiC&dInpainting4
v’ # 4} (Extrapolation), A U R TR BE.

€0 Holem, Univ. liinois.




Shin Yoshizawa: shin@riken.jp Shin Yoshizawa: shin@riken.jp .
Plxel Trans{erl‘.a:élnpamhngs Shape Completion
v’ CG: 3D~ DIGFA. .

V. Kraevoy and A Sheler, SGP'05
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Image Analogy /Example-based Image Analogy2
v BIREOCSEHEIC A:é @ﬁ% AﬁJZEE(iHU{EM’rﬁ? vV BIEECEHICIIEBRRE AR REIECHEMIRR.

O, Hertzmann ot ., SIGGRAPH 2001

source fexture target image

O, Hertzmann et . SIGGRAPH 2001

©0. Holem, Uni. lincis

correspondence maps
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Image Analogy3 Image Analogy4
Vv BRI AIBASETEE ! A st v BERIET 4L ARIBAEEE ! U

ud Il i 5 e ?

Unfiltered source (A) Filtered source (A)  Unfiltered target (B) Filtered target (B)
A,

4,
%z IR
: P
Filtered source (A)
5 B, B,
" s | 9 E B,
t/\% [ q\% S q\@ﬂ

Unfiltered target () Filtered target (3') — — —— target (B) Filtered target (B

Unfiltered source (A)
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Image Analogy5
Vv BRI ILAMIEN T HE !

el SIGGRAPH 2001

Shin Yoshizawa: shin@riken.jp

Image Analogyb

B

Unfiltered source () Filtered source (A')
Unfilered Target (1)

6)

Results (B') ., .o

<l SIGGRAFEL L. B
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Image Analogy7
Example-based Painting:

Painting
I

A Hrtzmann e L. SIGGRAPH 2001
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Image Analogy7ILalIZ L

INGA—=B(Windowt A R): r>=2. o

ol SIGGRAPH 2001

@“%

Initialize search structures

for (—0to L

Bj(q) — Ai(p)
si(q) = p
return B}

1

2

3

4

X
B, &

7

8

9

CREATEIMAGEANALOGY (A, A, B)
Compute Gaussian pyramids for (A, A". B)
Compute features for (A. A’. B)

for each pixel g € By, in scan-line order
p — BESTMATCH(A,A'. B.B',s.(,q)

Shin Yoshizawa: shin@riken.jp

Image Analogy7ILI IR 2

v 2% X ANN (Approximate Nearest Neighbor)5 475
&S,
'4 ANN[iI7 (n,~§)§ut|:b_c
=H0—F.
73\5 A=A (ANNError): E>=1.0.

S T

L

|Bu

ZnRITEMBDEEE

CREATEIMAGEANALOGY(A. A" B)
Compute Gaussian pyramids for (A. A, B)
Compute features for (A, A", B)
Initialize search structures
for ¢ —0to L
for each pixel g € B/, in scan-line order
p < BesTMATCH(A.A'.B.B'.s.(.q)
Bi(q) — Ai(p)
si(q) = p
return B]

B,l@

y

E

© W NO oA W e
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Image AnalogyILINIZ{3

v Best Approximate Matchli
Window D #Z2MD LE55R - -

TRIMILDF ™ AFEE.
- AR ROOBRSDHY

=

E
AEBTEAER}TTHET S

EFREERET BV OBER B
B

L& s

v Best Coherence Match(
B

L

TRRICERSNI-ERD
WIS Y DERTH—F.

- TextureDEA

[F/35A—BkERELT B, — IFdPap) — @)
K dapp — || Felpapp) = Fi

= RELTEDEALA FEIFUDEE 4 duon — I Fulpeon) — Fa)|?

RIZRBENGEVOTEER. 2 if doon < dopp(1+24)

then return peop

Texture DES % MKL
BestMaTCH(A, A, B. B, 5.1, q)

w N

INSA—R(Texture EE): k>=0. -

else return p,,, oA tmman

HEBHTHIBE L Pap — BesTAPPROXM ATCH(A, A" B, N'. 1. q)

P = BesTCOHERENCEMATCH(A, A, B, N',s, (. q)

1. SIGGRAPH 2001,
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#:Image Analogy{E-THE&EH !

www.rikenjp/brict/Yoshizawa/Lectures/Ex05.zip
www.riken,jp/brict/Yoshizawa/Lectures/Lec08.pdf

Image Analogy T4 /LR
1. ExO5RICAESNI=TOJSLBEZBNLTHD.

2. ExO5HMDE&% AL Tlimage AnalogylZ &5 &
BIANE) T NBELTHD.

3. BFLWIAWAR) U TEEZTHES !

COEEEEIELR—FOABRLEDT
TRIRD TLIZE LR —p(M)q

Shin Yoshizawa: shin@riken.jp
B ANNOI LA 1L

www.rikenjp/brict/Yoshizawa/Lectures/Ex05.zip
www.riken,jp/brict/Yoshizawa/Lectures/Lec10.pdf

FFIELHIZ, ANNZI /RS ILT B,
1. Ex05.zipZ#REd 5.

2. Ex05W(Zann_1.1.2.ziph% 5N TEXOSATERT S
3. IHERTEx05/ann_1.1.21IZA%. LLETRIMNTIZE
BALTL V=5, Ted ~/Desktop/Ex05/ann_1.1.2].

4. AVITAFXAL—2aVEITIL.DEICIHRT
'sh Make-config]| TT 42—+ —.

5. AN ILT B5.D#%IZHHK Tlmake linux-g++ ] &$T
HIAH I A—F—% 9 .Ex05/ann_1.1.2/libDTFIZ
lIbANN.ah H SR AL X AL T,

Shin Yoshizawa: shin@riken.jp
B :Ex05M0HEA

www.riken jp/brict/Yoshizawa/Lectures/Ex05.zip
www.riken jp/brict/Yoshizawa/Lectures/Lec08.pdf

ExO5 M ERBA : 3> /841 JLILEHEK Tl make ] Makefile
v ImageAnalogyClass.h: Image Analogy® A& 4X.
Colorimage.h: AS5—E{& IS5 X.
GaussianPyramid.h: O RESIYRISR.
v Image Analogy& (FBRLLN T 7ML

Image Analogyd A NEHEEE KT HTLILFTHEIAVE —
T74)L:Gauss.h: HIRXEFILA. fastgb.h &
gaussfgt1D.h:EET v ARE T ILE—F.
BIEETIZFEo=T74JL:Simplelmage.h(E& S5 ).
otsu.h(K;E0D = {E1k). ppmio.h(HS5—EHEAH H).
thinning.h(#R#31E).

Shin Yoshizawa: shin@riken.jp .
R 3 :Image AnalogyEIFRREG 77 TIL

v F£F1L. Image Analogy& (ZEEBEFRZEWNTRY S LS. f2F2L.
ho0TF05 5 L%EFEZIEImage AnalogylZ A & B EEE

%ﬁl:ﬂiﬁ}zﬁ!ﬁ& Run_Smoothing.sh, Run_EdgePreserving.sh, Run_EdgeThinning.sh.

v EdgeThinning.cxx: Ty i EBEI§ (A ER5RE = GradientN I k)L
DRES)ETYCOMRILEZREH HTHT0Y S5 L:5I1%3:
EdgeThlnnmg )>7J ppm ATy CHIERIE.ppm H HEREER.ppm

Ty R B Ty sREEE

Shin Yoshizawa: shin@riken.jp .
R 3 :Image AnalogyEIFRRG 77 TIL

v Smoothing.cxx:H I R FBILERITTHTOI 5 L:5IHS:
Smoothing A 71.ppm H H1.ppm F;B1EE & (double)
FRIEESD/ATA—2IF0LY KELELH2.0~20.0< 5N NERAH.

v EdgePreservingFilter.cxx: Ty RTFFBLERTT: 5183
EdgePreservingFilter A 71.ppm H 51.ppm Ty D KEE(double)
TP DRES/INFA—RIF0KY KELLEE0.5~2.0CHLHEAM.

EdgePreservingFilter, 1.0 Smoothing, 5.0

Shin Yoshizawa: shin@riken.jp
‘B : Texture Transfer

v Image Analogy% FAL\ CTexture Transfer& %173 5704 S5 A:
5% 8
TextureTransfer A SIE{&A.ppm A FEHEA .ppm A HEEB.ppm 5
BB’ .ppm Texture Ek(double>=0.0) ANNZ2 2 (double>=1.0) Window
42 (int>=2) Blending(1.0>=double>=0.0, IN—TTEI&34)

sh Run_TextureTransfer.sh CHE{Tal 8
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A8 :Texture by Numbers

v Image Analogy% Bl TTexture by Numbersz 32479457045
L5 ;ﬁL
TextureByNumbers AFEHRA.ppm A DEEA . ppm A FEHEB.ppm
E{&B’.ppm TextureEk(double>=0.0) ANNE2 2 (double>=1.0)
Window¥ﬁ(int>-2)
- sh Run_TextureByNumbers.sh T4

I A, EN st

, e
[ 5

|Bu

B,I@

g

E
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B Artistic Filters

ImageAnalogy"éﬁﬁL\‘C’f%/zt;Artlshc?»f}l/;'l’&%ﬁ 1% 7
AttisticFilter A AE&A.ppm A ABEHEA . ppm A NEEB.ppm HHE
4B’.ppm Texture Ek(double>=0.0) ANNZ22 (double>=1.0) Window
RE(int>=2)

- sh Run_ArtisticFilter.sh. sh Run_Etc1~3.sh. sh
Run_Smoothing_Sharpning.sh Tt 34T Al 4

ENs A, A"" A

i

il

- - A7 R Yo

Shin Yoshizawa: shin@riken.jp
iﬁg'"/:lw)nﬁﬂﬂ

v mRIZTIsh )L RS T+
£ .shITET. BRIV (IL+E
1T+$T0):|7/I~7ﬁ‘2b\fﬁ>%>
Run_TextureTransfer.sh: 578N T
IRFX—ETIRFY—EE
1,3,5,7, 90 HFEFETHEAT.

Shin Yoshizawa: shin@riken.jp
# = :Run_TextureByNumbers.sh

Shin Yoshizawa: shin@riken.jp

my: Run Smoothing_ Sharpnmq sh

Shin Yoshizawa: shin@riken.jp

a2 :Run ArtisticFilter.sh
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@2 :Run ArtisticFilter.sh
v FHORFr—EDEL: 6IEEET.

T e pun ArtisticFilter.sh

v WindowZ D&V 2FEFEET. T =S ANNBEE(ZLT

- : : 1000.0 G347, 1.0I1Z3A(F
NIFBETHERLN, HE
BEEANK: B+ ~H+-BF
EOMSATEEEHY!
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@B :RunEtc].sh

v ArtisticFilter/ZEdgeThinning®D i (T v & E Ve ot-#E R,

Shin Yoshizawa: shin@riken.jp @

‘=8 :Run Etc2.sh

Shin Yoshizawa: shin@riken.jp

‘=8 :Run Etc3.sh

v HIERID LA R
Ah—

Shin Yoshizawa: shin@riken.jp
#B:Run Etc3.sh

v KFEERI/ILEER
Ah—

10



AR SRR THES !

HFRIZTIsh LAY T4 .sh]
v Run_AtrtisticFilter.sh
v Run_EdgePreserving.sh
v Run_EdgeThinning.sh
v Run_Smoothing.sh
v Run_Smoothing_Sharpning.sh
v Run_TextureTransfer.sh
v Run_TextureByNumbers.sh
v Run_Etc1.sh
v Run_Etc2.sh
v Run_Etc3.sh

Shin Yoshizawa: shin@riken.jp

BB 2zILZN 2B EZATHES !

Run_TextureByNumbers.sh&{f> T T OEHRIZHRL
TRELTHELD!

BB AR THUNT 7 IR - THES |

Run_ArtisticFilter.sh&#>TUT D EEDFRIZE 7 D
FUSHILDI T HNEREBLTH L)

FERAAQEBYAX
[FRERICTRENEST A !

ENUPRL

bt

Euk: H TIT IR

= |15

FEBETRILT HEEN?

Shin Yoshizawa: shin@riken.jp

FAOTE

www.riken jp/brict/Yoshizawa/Lectures/index.html

@ EEE - InpaintingZ D2
@ EE: EREH-SK.
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